The asymmetric unit of the title compound, C 6 H 10 N 2 2+ Á2C 4 HO 4 À , comprises two hydrogen squarate (Hsq À ; systematic name: 2-hydroxy-3,4-dioxocyclobutanolate) anions and a 2-(azaniumylmethyl)pyridinium dication. The squaric acid molecules each donate an H atom to the N atoms of the pyridine ring and the aminomethyl units of a 2-(aminomethyl)pyridine molecule, forming the 1:2 salt. The Hsq À anions are linked by strong O-HÁ Á ÁO hydrogen bonds and an N-HÁ Á ÁO hydrogen bond links the 2-(azaniumylmethyl)pyridinium cation to one of the squaric acid anions. The crystal structure features additional N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds, -stacking and unusual weak C-OÁ Á Á(ring) interactions.
Chemical context
Hydrogen bonding is the most common way of generating supramolecular organic systems in crystal engineering and molecular recognition. Hydrogen-bonded systems generated from organic cations and anions are of special interest as they would be expected to form stronger hydrogen bonds than those in neutral molecules (Reetz et al.,1994; Bertolasi et al., 2001) . Squaric acid (H 2 C 4 O 4 , H 2 sq), has been of interest because of its cyclic structure and potential aromaticity and is used as a building block in crystal engineering due to the simplicity of the cyclic units. It can be found in three forms: uncharged H 2 sq, the Hsq À monoanion and the sq 2À dianion. The mono-and dianions are often produced following deprotonation by amines (Lam & Mak, 2000; Mathew et al., 2002) . The squarate derivatives are almost flat because of the -conjugation of their C-C and C-O bonds, and therefore their four oxygen atoms behave as planar (sp 2 ) electron donors of one or two lone pairs of electrons. Recently, we reported the synthesis and characterization of the same organoammonium squarate as the title compound but as a hydrate in the triclinic space group P1 (Korkmaz & Bulut, 2013) . We report here the unsolvated form of this salt, which crystallizes in the monoclinic space group P2 1 /c.
Supramolecular features
The two hydrogen squarate anions are linked in the asymmetric unit by a short hydrogen-bonding interaction O5-H5AÁ Á ÁO3 [2.4583 (14) Å ] related to the proton-sharing interaction discussed earlier. This pair of anions is further linked to the 2-(azaniumylmethyl)pyridinium dication by an N1-H1AÁ Á ÁO1 hydrogen bond, Fig. 1 , Table 1 . O5-H5AÁ Á ÁO3, N2-H2BÁ Á ÁO2
i and N2-H2BÁ Á ÁO5 i hydrogen bonds form rings with an R 2 3 (7) graph-set motif while N2-H2CÁ Á ÁO6
i and N2-H2BÁ Á ÁO5 i hydrogen bonds combine to form R 2 2 (7) rings. In addition, heteronuclear N2-H2CÁ Á ÁO6
i , and N2-H2AÁ Á ÁO8
ii and homonuclear O4-H4AÁ Á ÁO6 iii and O5-H5AÁ Á ÁO3 hydrogen bonds generate a larger R 4 3 (14) ring motif (Fig. 2 , Table 1 ). The crystal packing also features unusual weak C7-O1Á Á ÁCg2
ii , C7-O1Á Á ÁCg3 iv and C13-O7Á Á ÁCg2 v interactions reinforced by -stacking interactions. These latter contacts [Cg1Á Á ÁCg3 = 2.5382 (9) Å , Cg2Á ÁÁCg2 ii = 3.5997 (9) Å , Cg2Á Á ÁCg3 iv = 3.6406 (10) Å and Cg3ÁÁ ÁCg2 v = 3.6406 (10) Å ; symmetry codes:
À z] also contribute to the stabilization of the crystal packing (Fig. 3 ).
Database survey
A search of the Cambridge Structural Database (Version 5.38, update February 2017; Groom et al., 2016) revealed the structures of various organoammonium squarates (Georgopoulos et al., 2005; Wang & Stucky, 1974; Kanters et al., 1991; Kolev et al., 2000; Karle et al., 1996; Angelova et al.,1996) . In the squarate anion form, the anions are generally linked to amines by N-HÁ Á ÁO hydrogen bonds Korkmaz et al., 2011; Dega-Szafran et al., 2012) . Structures of 2-(amoniomethyl) pyridinium, dihydrogen squarate and squaric acid derivatives are also known (Korkmaz et al., 2011; Korkmaz & Bulut, 2013 , 2014 . Often, the supramolecular architectures of similar structures have been investigated together with their spectroscopic properties, including their potential non-linear optical (NLO) behaviour (Bosshard et al., 1995; Kolev et al., 2008 Table 1 Hydrogen-bond geometry (Å , ).
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Figure 1
A view of the asymmetric unit of (I), showing the atom-numbering scheme and 30% probability displacement ellipsoids. Dashed lines indicate hydrogen bonds. Table 1 for numerical details).
properties and that they can be used as electron acceptors in photo-sensitive devices (Korkmaz et al., 2016) .
Synthesis and crystallization
All chemical reagents were analytical grade commercial products. The solvent was purified by conventional methods. Squaric acid (H 2 Sq; 0,46 g, 4 mmol) and 2-(aminomethyl)-pyridine (0,24 g; 2 mmol) were dissolved in water (25 cm   3 ) to obtain a mixture in the molar ratio 2:1 and the solution was heated to 323 K in a temperature-controlled bath and stirred for one h. The reaction mixture was then slowly cooled to room temperature. The crystals formed were filtered and washed with 10 cm 3 of methanol, and dried in air.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . All C-bound hydrogen atoms were included in calculated positions with C-H = 0.93 Å (aromatic) and 0.97 Å (methylene) and allowed to ride, with U iso (H) = 1.2U eq (C). The NH 3 group (N-H = 0.89 Å ) was also allowed to ride in the refinement with U iso (H) = 1.5U eq (N). The O-bound H atoms and N1-bound H atom were located in a difference-Fourier map and refined with U iso (H) = 1.2U eq (O) and U iso (H) = 1.5U eq (N). (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009 ).
2-(Azaniumylmethyl)pyridinium bis(2-hydroxy-3,4-dioxocyclobutanolate)
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 0.0293 (6) 0.0253 (6) 0.0370 (7 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

